The title pyridazinone derivative, C 21 H 19 ClN 2 O 3 , is not planar. The unsubstituted phenyl ring and the pyridazine ring are inclined to each other, making a dihedral angle of 17. 41 (13) whereas the Cl-substituted phenyl ring is nearly orthogonal to the pyridazine ring [88.19 (13) ]. In the crystal, C-HÁ Á ÁO hydrogen bonds generate dimers with R 2 2 (10) and R 2 2 (24) ring motifs which are linked by C-HÁ Á ÁO interactions, forming chains extending parallel to the c-axis direction. The intermolecular interactions were investigated using Hirshfeld surface analysis and two-dimensional fingerprint plots, revealing that the most significant contributions to the crystal packing are from HÁ Á ÁH (44.5%), CÁ Á ÁH/ HÁ Á ÁC (18.5%), HÁ Á ÁO/HÁ Á ÁO (15.6%), ClÁ Á ÁH/HÁ Á ÁCl (10.6%) and CÁ Á ÁC (2.8%) contacts.
Chemical context
Pyridazines are an important family of six-membered aromatic heterocycles (Akhtar et al., 2016) . The related compound pyridazinone is an important pharmacophore with a wide range of biological applications (Asif, 2015) , and its chemistry has been studied for several decades. Pyridazinones are used as scaffolds for potential drug candidates (Dubey & Bhosle, 2015; Thakur et al., 2010) because of their significant potential as antimicrobial (Sö nmez et al., 2006) , antidepressant (Boukharsa et al., 2016) , anti-inflammatory (Barberot et al., 2018) , antihypertensive (Siddiqui et al., 2011) , analgesic (Gö kçe et al., 2009), anti-HIV (Livermore et al., 1993) , anticonvulsant (Partap et al., 2018; Sharma et al., 2014) , cardiotonic (Wang et al., 2008) , antihistaminic (Tao et al., 2012) , glucan synthase inhibitors (Zhou et al., 2011) , phosphodiesterase (PDE) inhibitors (Ochiai et al., 2012) and herbicidal (Asif, 2013) agents. ISSN 2056-9890 In this context and in a continuation of our work in this field (Chkirate et al., 2019a,b; Karrouchi et al., 2015 Karrouchi et al., , 2016a , we report herein the synthesis and the molecular and crystal structures of the title pyridazinone derivative, together with its Hirshfeld surface analysis.
Structural commentary
The molecule of the title compound is not planar (Fig. 1) . The unsubstituted phenyl ring (C12-C17) and the pyridazine ring (C8-C11/N1/N2) are twisted relative to each other, making a dihedral angle of 17. 41 (13) ; the chloro-substituted phenyl ring (C1-C6) is inclined to the pyridazine ring by 88.19 (13) . Atoms C8 and N2 of the pyridazine ring show the largest deviations from planarity (root-mean-square deviation = 0.0236 Å ) in positive and negative directions [C8 = 0.0357 (15) Å ; N2 = À0.0319 (14) Å ]. The O1 C8 bond length of the pyridazinone carbonyl function is 1.230 (3) Å , and the N1-N2 bond length in the pyridazine ring is 1.362 (2) Å , both in accordance with values for related pyridazinones.
Supramolecular features
The crystal packing exhibits C-HÁ Á ÁO hydrogen bonds between aryl or methylene groups and carbonyl O atoms (Table 1) , as well as C-HÁ Á Á interactions and van der Waals contacts. Intermolecular C7-H7BÁ Á ÁO1 and C14-H14Á Á ÁO2 hydrogen bonds produce R 2 2 (10) and R 2 2 (24) motif rings ( Fig. 2) , supplemented by C15-H15Á Á ÁO1 contacts, forming chains extending parallel to the c axis (Fig. 2) . A weak C20-H20BÁ Á ÁCg2 (Àx + 1, Ày, Àz + 1; Cg2 is the centroid of the C1-C6 phenyl ring) contact is also present in this chain (Table 1 ; Fig. 2 ). Weak aromatic -stacking interactions between adjacent pyridazine rings [Cg1Á Á ÁCg1(Àx + 1, Ày + 1, Àz + 1) = 3.8833 (13) Å , where Cg1 is the centroid of the C8-C11/N1/N2 ring] along the a axis lead to the formation of a three-dimensional network.
Database survey
A search of the Cambridge Structural Database (CSD, version 5.40, update November 2018; Groom et al., 2016) revealed two structures containing a similar pyridazinone moiety as in the title structure but with different substituents, viz. 4-benzyl-6-ptolylpyridazin-3(2H)-one (YOTVIN; Oubair et al., 2009) and ethyl 3-methyl-6-oxo-5-(3-(trifluoromethyl) phenyl)-1,6-dihydro-1-pyridazineacetate (QANVOR; Xu et al., 2005) . In the crystal structure of YOTVIN, the molecules are connected two-by-two through N-HÁ Á ÁO hydrogen bonds with an R 2 2 (8) graph-set motif, forming dimers arranged around an inversion center. Weak C-HÁ Á ÁO hydrogen bonds and weak offsetstacking stabilize the packing. In the crystal structure of QANVOR, the phenyl and pyridazinone rings are approximately co-planar, making a dihedral angle of 4.84 (13) . Centrosymmetrically related molecules form dimers through non-classical intermolecular C-HÁ Á ÁO hydrogen bonds.
Hirshfeld surface analysis
A Hirshfeld surface analysis (Spackman & Jayatilaka, 2009 ) and the associated two-dimensional fingerprint plots (McKinnon et al., 2007) were performed with CrystalExplorer17 (Turner et al., 2017) , using a standard (high) surface resolution with the three-dimensional d norm surfaces plotted over a fixed colour scale of À0.1647 (red) to 1.1730 (blue) a.u. The three-dimensional d norm surface of the title Table 1 Hydrogen-bond geometry (Å , ).
Cg2 is the centroid of the C1-C6 phenyl ring Symmetry codes: (i) Àx; Ày þ 1; Àz þ 1; (ii) Àx þ 1; Ày þ 2; Àz þ 1; (iii) x À 1; y À 1; z; (iv) Àx þ 1; Ày; Àz þ 1.
Figure 2
A view along the a axis of the crystal structure of the title compound. Black dashed lines symbolize intermolecular C-HÁ Á ÁO hydrogen bonds; C-HÁ Á Á interactions are shown as green dashes lines.
Figure 1
The molecular structure of the title compound with displacement ellipsoids drawn at the 50% probability level.
molecule is illustrated in Fig. 3a . The pale-red spots symbolize short contacts and negative d norm values on the surface and correspond to the C-HÁ Á ÁO interactions (Table 1) . The shape-index map of the title molecule was generated in the range À1 to 1 Å (Fig. 3b) . The convex blue regions symbolize hydrogen-donor groups and the concave red regions hydrogen-acceptor groups. -interactions are generally indicated by adjacent red and blue triangles in the shape-index map, as is the case for the title molecule.
The curvedness map of the title complex was generated in the range À4.0 to 0.4 Å (Fig. 3c) . The curvedness plot of the title complex shows large regions of green with a relatively flat (i.e. planar) surface area, indicating the presence ofstacking interactions, while the blue regions demonstrate areas of curvature.
The overall two-dimensional fingerprint plot is illustrated in Fig. 4a , delineated into HÁ Á ÁH, HÁ Á ÁC/ CÁ Á ÁH, HÁ Á ÁO/OÁ Á ÁH, HÁ Á ÁCl/ClÁ Á ÁH, CÁ Á ÁC contacts associated with their relative contributions to the Hirshfeld surface in Fig. 4b -f, respectively. The most important intermolecular interaction is HÁ Á ÁH, contributing 44.5% to the overall crystal packing, with the centre of the peak d e = d i = 1.18 Å (Fig. 4b) . HÁ Á ÁC/ CÁ Á ÁH contacts, with a 18.5% contribution to the Hirshfeld surface, indicate the presence of the weak C-HÁ Á Á interaction (Table 1) . Two pairs of characteristic wings in the fingerprint plot with pairs of tips at d e + d i $2.8 Å are present (Fig. 4c) . HÁ Á ÁO/OÁ Á ÁH contacts arising from intermolecular C-HÁ Á ÁO hydrogen bonding make a 15.6% contribution to the Hirshfeld surface and are represented by a pair of sharp spikes in the region d e + d i $2.35 Å The CÁ Á ÁC contacts are a measure of\p stacking interactions and contribute 2.8% of the Hirshfeld surface. They appear as an arrow-shaped distribution at d e + d i $3.3 Å . Another contact to the Hirshfeld surface is from HÁ Á ÁCl/ClÁ Á ÁH interactions (10.6%).
Synthesis and crystallization
To a solution (0.99 g, 3 mmol) of 4-(3-dichlorobenzyl)-6-phenylpyridazin-3(2H)-one in 30 ml of tetrahydrofuran (THF), potassium carbonate (0.5 g, 3.5 mmol) was added. The mixture was refluxed for 1 h. After cooling, ethyl bromoacetate (0.66 g, 4 mmol) was added and the mixture was refluxed for 8 h. The precipitated material was removed by filtration and the solvent evaporated under vacuum. The residue was purified through silica gel column chromatography using hexane/ethyl acetate (4:6 v/v). Slow evaporation at room temperature led to formation of single crystals with a yield of 70%.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 SHELXL2018 (Sheldrick, 2015b) ; molecular graphics: Mercury (Macrae et al., 2008) and PLATON (Spek, 2009) ; software used to prepare material for publication: WinGX (Farrugia, 2012), SHELXL2018 (Sheldrick, 2015b) , PLATON (Spek, 2009) and publCIF (Westrip, 2010) .
Ethyl 2-[5-(3-chlorobenzyl)-6-oxo-3-phenyl-1,6-dihydropyridazin-1-yl]acetate
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

